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ABSTRACT : 

PURPOSE: To provide a medical care tool for being inserted 
in a body and 

provided with detecting function for amt . of self 
deformation and lactile sense 

function where the amt . of self deformation in the body can 
be accurately known 

and which can be safely and surely inserted into the aimed 
part in the body 

without giving any damage to the blood vessel . 

CONSTITUTION: This tool is constituted of a sensor part S 
on the side face of a 

medical care tool 2 for being inserted in a body and it is 
pref. that the 

sensor part S directly forms a strain guage 1, or that a 
sheet on the surface 

of which the strain gauge 1 is formed is adhered, or that a 
tube on the side 
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face of which the strain gauge 1 is formed is attached. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the medical devices for an in-the-living-body insertion which possess deformation 
detection functions, such as the detailed gryposis of self, and the contact sensing function with other bodies on the side face about 
the medical device for an in-the-living-body insertion possessing the sensor section, such as a catheter and fiberscope for 
capillaries. 
[0002] 

[Prior art] Now, although various functions, such as a visual-sense function and a working function, are given, there is nothing 
that gave the function which detects deformation, such as the gryposis of self, and the function which senses a contact on other 
bodies on the side face in the medical devices for an in-the-living-body insertion, such as a catheter, for this reason - for example, 
although deformation, such as the gryposis of a catheter, is observed by the imaging from a 2-way when inserting a catheter into 
the vessel,-like 3 -dimensional deformation cannot be known correctly, but the side face of a catheter contacts the vessel etc. and 
problems, such as doing trauma, have occurred 
[0003] 

[Object of the Invention] The purpose of this invention is offering the medical device for an in-the-living-body insertion 
possessing the deformation detection function and tactile- sense function of the self which enables it to insert in the purpose part in 
the living body safely and certainly, without being able to solve the above-mentioned problem, being able to know correctly the 
deformation of self in the inside of the body, and doing trauma to the vessel etc. 
[0004] 

[The means for solving a technical problem] In order to attain the above-mentioned purpose, this invention person etc. found out 
that the deformation of self could be known correctly and contact force, such as this instrument side face and the vessel, could be 
measured now by forming the sensor section which becomes the side face of the medical device for an in-the-living-body insertion 
from a strain gage as a result of repeating a study paying attention to a resistance strain meter (henceforth a strain gage), and 
completed this invention. 

[0005] That is, the medical device for an in-the-living-body insertion possessing the deformation detection function and 
tactile-sense function of self of this invention comes to form the sensor section in the side face, and about the tube which came to 
stick the sheet which the sensor section came to form a direct strain gage, or formed the strain gage in the front face, or formed the 
strain gage in the side face, ** arrival, it carries out and it becomes desirably. 

[0006] Hereafter, this invention is explained in detail based on a drawing. Drawing 1 is the perspective diagram showing the 
sensor section of the medical device for an in-the-living-body insertion of this invention. In this drawing, T forms in the side face 
of the medical device for an in-the-living-body insertion 2 sensor section S which is a medical device for an in-the-living-body 
insertion possessing the deformation detection function and tactile-sense function of self, and consists of a strain gage 1 , and is 
constituted. 

[0007] As shown in drawing 2 , when this medical-device T for an in-the-living-body insertion carries out the gryposis according 
to the above-mentioned configuration, inside section 2a in which the medical device for an in-the-living-body insertion 2 carries 
out the gryposis is compressed, and it comes to elongate lateral part 2b. Consequently, strain-gage la of the medial surface of the 
medical device for an in-the-living-body insertion 2 is compressed, it is elongated and strain-gage lb of the lateral surface 
deforms, respectively. On the other hand, if the side face of this medical-device T receives external force F by the contact with the 
vessel etc., only strain- gage 1c of the fraction will be elongated, and an opposite side will not be influenced. Therefore, if the 
resistance of all strain gages is measured and analyzed, the orientation and its size of the external force which acts on the gryposis 
status and the side face of medical-device T for an in-the-living-body insertion can be known. 

[0008] As a medical device for the target inside-of-the-body [ this invention ] insertion, there are a catheter, a circulatory organ 
system endoscope (for example, angioscope), a digestive-system endoscope (for example, intestinum-crassum mirror), etc. 
[0009] Usually, the strain gage which constitutes the above-mentioned sensor section is called resistance strain meter, and can 
use the well-known thing used for measurement of the force or a pressure. Especially in this invention, the thing of the format that 
the resistance of a conductor or a semiconductor changes with elastic strains can use it suitably, changes the variation rate of the 
strain gage by external force into an electrical impedance, and can measure the size of the external force now. 
[0010] As a material which forms this strain gage, a parvus advance (Cu;54%, nickel;46%), the alloy of a Nichrome system, etc. 
are used, and a temperature coefficient forms layers, such as the above-mentioned advance, using a vacuum deposition method, 
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C VD, the sputtering method, and a sol-gel method as the formation technique, and can form a circuit pattern by photo 
lithography. On the other hand, when forming a direct circuit pattern in the side face of the medical device for an 
in-the-living-body insertion, since formation of a up to [ a 3 -dimensional curved surface ] is easy for the direct writing method of 
the circuit pattern by laser C VD, it is desirable. 

[001 1] Although the size of a strain gage should just choose the total line length between the amplitude of the ******** ring 
pattern which is the characteristic feature of the circuit configuration, wavelength, the number of crests, line breadth, and a 
terminal etc. according to intended use, the appearance in the case of forming in a catheter, for example is usually about 
0.2mmxl.0mm-3mmxl5mm ], and is about [ 0.1mmx0.3mm-0.5mmxl.0mm ] preferably. 

[001 2] The wiring circuit from the ends child of a strain gage to a hand is Au and aluminum. To carry out thin film formation like 
a strain gage, to make both the terminal areas of a strain gage overlap using the wiring material of a grade, to connect, and what is 
necessary is just made to lead to the wiring circuit section (not shown) inside a medical device. Furthermore, it is desirable to 
form passivation layers, such as polymeric materials, in the front face of the above-mentioned strain gage and a signal circuit, and 
to protect from the cauterization and mechanical damage of a circuit by the said thin film forming method. The above-mentioned 
passivation layer uses a sol- gel method, the spin coat method, etc. for others, and a polyurethane layer etc. may use a vacuum 
deposition etc. for others, and may form the protective coat which has **** as it is [ being insulation, such as a poly-paraxylene 
layer and ] good. 

[0013] In this invention, the sensor section prepared in the side face of the medical device for an in-the-living-body insertion How 
to form a direct strain gage in the side face of the medical device for an in-the-living-body insertion, How to form a strain gage in 
the front face of a sheet-like elasticity base material, and stick on the side face of the medical device for an in-the-living-body 
insertion, A strain gage is formed in the side face of a tube-like elasticity base material, and it can form by the technique of 
**** in g and carrying out ** arrival of the medical device for an in-the-living-body insertion etc. Furthermore, a strain gage may 
be formed in the front face of a sheet-like elasticity base material, and you may form by which technique, such as the compound 
technique which combines the above-mentioned technique of sticking on the side face of a tube-like elasticity base material, and 
carrying out ** arrival to the medical device for an in-the-living-body insertion. 

[0014] As the technique of carrying out ** arrival of the elasticity base material of the shape of the shape of a sheet, or a tube to 
the medical device for an in-the-living-body insertion, technique, the welding method, etc. using a suitable binder can be used. 
[0015] As the sheet of the above-mentioned elasticity base material, and quality of the material of a tube, use of the flexible elastic 
body which shows a big variation rate by the minute force is desirable, and poly-polyurethane, polyvinyl chloride, silicone rubber, 
and ethylene fluoride, a polyimide, etc. are mentioned as a concrete example. 

[0016] Next, the array pattern of the strain gage which constitutes the sensor section is explained. Drawing 3 is the side face 
development of the medical device for an in-the-living-body insertion showing an example of the array pattern of a strain gage. As 
arrangement to the hoop direction of a strain gage, drawing 3 (a) shows the general example of arrangement, divides the 
periphery of the medical device for an in-the-living-body insertion at equal intervals, and arranges the strain gage 1 . What is 
necessary is just to arrange the number of arrangement of a strain gage 1 in the position which can fill up mutually the gryposis of 
the medical device for an in-the-living-body insertion 2 to a longitudinal direction even if it is 1-2 places as shown in drawing 3 
(b) although it is desirable to form in a hoop direction more than three place (three division into equal parts) in order 
[-dimensional / 3 ] to know correctly-like. What is necessary is for the resolution to the sensitivity of external force and 
deformation of self to become high, and just to choose a suitable number by intended use, although it is desirable, so that there is 
much above-mentioned number of partitions. 

[0017] moreover, although arranging densely ideally covering an overall length is desirable as for arrangement of the longitudinal 
direction to the medical device for an in-the-living-body insertion 2 of a strain gage 1, that what is necessary is just to also choose 
this by intended use, it arranges at intervals of 10mm into the fraction from the nose of cam of this instrument to 200mm, or 
100mm arranges at intervals of 5mm from a nose of cam, and 100mm is 10mm spacing below - etc. ~ what is necessary is just 
to choose freely 

[00 1 8] The array pattern of the above-mentioned strain gage 1 is directly formed in the medical device for an in-the-living-body 
insertion, and also can be formed also like a sheet or a tube and can constitute the sensor section. Moreover, if the structure which 
is described below is prepared in a sheet or a tube, since the photographic sensitivity of the sensor section will improve, it is 
desirable. Drawing 4 is the partial perspective diagram showing the sensor structure of the shape of a grid which raises sensor 
photographic sensitivity. In this drawing, 4 is the sheet base material processed in the shape of a grid, and a strain gage 1 is 
formed in a beam 5, and it is connected with the wiring circuit 3. When external force F acts on the beam 5 which is the support 
base material of a strain gage 1 according to the above-mentioned configuration, this beam 5 shows a variation rate large enough 
also to minute external force F. Therefore, a strain gage 1 can also show change of resistance large enough to minute external 
force F, and can obtain the tactile sensor of a high sensitivity. In addition, as other structures which raise sensor photographic 
sensitivity, the structure of preparing a concavity in the rear face of the sheet base material 4 in which the strain gage 1 is formed 
is also considered, and it can combine and choose according to intended use. 

[001 9] If the hole and concavity which are prepared in a base material for the above-mentioned photographic-sensitivity rise are 
filled up with a polymer flexible enough to a sheet or a tube and surface irregularity is lost, when inserting the medical device for 
an in-the-living-body insertion into the vessel, for example, the problem which a thrombus is made or damages the vessel stops 
generating and is desirable. 
[0020] 

[Operation] Since according to the above-mentioned configuration the inside section is compressed and a lateral part is elongated 
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when the medical device for an in-the-living-body insertion carries out the gryposis, the amount of [ of the strain gage formed in a 
part for resistance change and the lateral surface of the strain gage formed in the medial surface ] resistance change becomes 
positive/negative reverse. Moreover, only the fraction will come to be elongated, if the side face of the medical device for an 
in-the-living-body insertion contacts the vessel etc. and receives external force. Therefore, two or more strain gages are formed in 
the side face of the medical device for an in-the-living-body insertion, if the resistance of all strain gages is measured and 
analyzed, the contact force (external force) which acts on the gryposis status and side face of a medical device own [ for an 
in-the-living-body insertion ] can measure now by the hand, and the in-the-living-body insertion status can grasp numerically. 
Moreover, if a strain gage is formed in elasticity base-material front faces, such as a sheet and a tube, and the sensor section is 
constituted, a big variation rate is shown also to minute external force, and sensor photographic sensitivity can be improved. 
Therefore, if the sensor section in which this structure was formed is formed in the medical device for an in-the-living-body 
insertion, the medical device for an in-the-living-body insertion possessing very high sensitivity sensor ability will come to be 
obtained. 
[0021] 

[Example] Hereafter, the example of this invention is shown and it explains more concretely. In addition, this invention cannot be 
overemphasized by not being limited to an example. As drawing 5 showed, ** arrival of the sensor section S shown below was 
carried out to the side face of the catheter 2 with an outer diameter of 2mm, and catheter T possessing the deformation detection 
function and tactile-sense function of self was manufactured. 

(Manufacture of sensor section S) First, with laser beam machining, as shown in drawing 4 , the opening 6 0.5mm wide and 
1 .0mm long was formed in the sheet made from polyurethane 4 100 micrometers in thickness, and 100mm long [ 7mm wide and ] 
at the fixed spacing, it was formed in longitudinal direction by seven places, and the beam 5 with a width-of-face [ of 0.2mm ] x 
length of 1mm was formed in the length orientation 20 steps in 5mm pitch. Subsequently, the above-mentioned opening 6 was 
filled up with polyurethane 7, and the irregularity on the front face of a sheet was lost. Next, the strain gage 1 which makes an 
advance (Cu;54%, nickel ;46%) the quality of the material by the sputtering method is formed in the surface center section of this 
beam 5, and it is aluminum. It connected with the wiring circuit 3 formed by material, the passivation layer of poly-paraxylene 
was further formed by the vacuum deposition on the above-mentioned strain gage 1 and the wiring circuit 3, and sensor section S 
was created. 

(Package of sensor section A) The above-mentioned sensor section S was twisted around the 1mm fraction from the point of a 
catheter 2, it fixed by the welding method, the wiring circuit 3 and the wiring circuit in a catheter were connected, and catheter T 
possessing the deformation detection function and tactile-sense function of self was obtained. 

(Catheter functional experiment) The above-mentioned catheter T was able to be inserted into the vessel, the resistance of each 
strain gage 1 which constitutes sensor section S was able to be measured and analyzed on real time by computer, and both 
configuration change of a catheter and external force were able to be displayed as a 3 -dimensional graphic. Which fraction of how 
much the catheter of the above-mentioned configuration is deforming in the inside of the body by this and the side face was able to 
know on real time whether how much force would be received correctly and in 3 dimensions from the viscus wall. 
[0022] In addition, in the above-mentioned example, although the catheter was used as a medical device for an in-the-living-body 
insertion, this was able to be changed to fiberscope and it was also able to be used within the capillary as fiberscope possessing 
the deformation detection function and tactile-sense function of self 
[0023] 

[Effect of the invention] According to the medical device for an in-the-living-body insertion possessing the deformation detection 
function and tactile-sense function of self of this invention, when this is inserted into the inside of the body, for example, the 
vessel, how much this medical device is deforming within the vessel and whether the side face has given how much force to the 
vessel wall can measure now by the hand, and the insertion status can grasp correctly and visually. Therefore, doing trauma to a 
vessel wall is prevented and it becomes possible [ inserting in the purpose part in the living body safely and certainly ]. 



[Translation done.] 



